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RADIO-TELEGRAPHY.—Condenser losses at high frequencies. 
L. W. Austin, Naval Wireless Telegraphic Laboratory. 
To appear in the Bulletin of the Bureau of Standards. 


The following experiments have been carried out in the wire- 
less laboratory for the purpose of determining the equivalent 
resistance of various types of condensers in high frequency cir- 
cuits.'. The method used was to observe the current in a spark 
circuit containing the condensers under test and then substitute 
a Fessenden compressed air condenser of approximately the same 
eapacity and add a high frequency resistance sufficient to reduce 
the current to the same value as that observed with the other 
condensers. It was found possible to make these resistance 
observations with an accuracy of about 0.05 ohm. Special experi- 
ments showed that the resistance of the compressed air condenser 
under the given conditions was 0.25 ohm, which was probably due 
to imperfect insulation and eddy currents in the metal case. 

Two types of copper coated Leyden jars were furnished by the 
Wireless Specialty Apparatus Company, and one type each by the 
Telefunken Company of America and the United Wireless Com- 
pany. The Moscicki condensers were of their well known form 
encased in brass tubes with the glass thickened at the edges of the 
conducting coating and with these edges covered with an insulat- 
ing liquid. The paper condenser was of a well known make. 


1 While the work was in progress a paper on the same subject by Professor Flem- 
ing appeared. See Proc. Phys. Soc. of London, 23: 117. 1911. 
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The results of the tests with the condensers in air are given’ in 
Table I. 
TABLE I 
CONDENSERS IN AIR 
Volts = 14,500 (Max.) Current = 7to8 Amps. Wave-length = 1,000 m. (About) 


Mf. Ohm. 
Wireless Specialty (1) . ’ 0.00603 0.80 
Wireless Specialty (2) : 0.00605 0.90 
Telefunken K 0.00612 1.30 
United Wireless , 0.00603 1.5! 
Moscicki* - 0.00548 0.5 
Paper 0.00275 2.0: 


Compressed Air 0.00575 


5) 
75 
5 


*It is not exactly correct tocompare the Moscicki condensers with the jars 
in air as the insulating liquid covers the edges of its conducting coatings. 


Special experiments showed that the slight difference in capacity 
between the compressed air and the other condensers made no 
observable difference in the results, the inductance remaining 
the same. The paper condenser on account of its small capacity 
was measured in parallel with a glass condenser of known loss and 
its resistance deduced from these observations. 

Comparisons were also made by the same method between the 
compressed air condenser and the different sets of Leyden jars, 
the latter being immersed in a heavy transformer oil, the condi- 
tions of the experiment being the same as before. Here no differ- 
ence exceeding 0.05 ohm was observed between the jars andthe 
compressed air, indicating that the losses in the glass of the jars is 
small compared with the brushing losses. 

Experiments were next tried with the three wireless specialty 
jars immersed in oil at voltages from 4700 to 18500 (maximum). 
The circuit containing the jars was the same as above except that 
there was no spark gap, it being excited by a quenched gap circuit 
to which it was coupled. The decrement was determined by 
means of a wave meter in the usual way. Table II shows that 
there was no certain increase observable with increasing voltage. 
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TABLE II 


Volts (max.).. 4700 7100 11400 14500 18500 
Decrement. are .....0.0435 0.0440 0.0445 0.0445 0.0445 


Comparisons were next made between three jars in oil and three 
in air using the added resistance method in a circuit excited by a 
quenched gap circuit. The results were found to vary according 
to the cleanliness and nature of the glass in the jars exposed to the 
air; the difference in resistance in air and in oil being nearly negli- 
gible at 4000 volts, and amounting in the Wireless Specialty jars 
to about 1.4 ohms at 20000 volts. The increase was approxi- 
mately proportional to the square of the voltage, in agreement 
with the results of Fleming. 

From this follows a conclusion which is contrary to the ordi- 
narily accepted view; that is, that the brushing losses are not 
reduced by placing jars in series if the capacity and voltage remain 
the same, for if one jar be replaced by four jars in parallel series, 
the voltage on each jar is reduced to one-half and the loss per jar 
to one-fourth. The brushing surface is increased four times there- 
fore the total loss remains the same. This conclusion was proved 
by experiment to be correct. 

\nother experimental fact which is not so easily explained is that 
the losses in jars with only their edges immersed in oil are consid- 
erably greater than when the whole conducting surface is covered. 
This result is opposed to the idea that the air losses lie wholly at 
the edges of the conducting coatings. This fact has been verified 
a number of times. 


PHYSICS.—The magnetic rotation and ellipticity for massive 
metal mirrors. Paut D. Footr. Communicated by C. W. 
Waidner. To appear in the Physical Review. 


Plane polarized light incident normally upon a mirror of a 
magnetic substance placed in a magnetic field in which the lines 
of force are perpendicular to the mirror surface, is, in general, 
reflected in the form of an elliptic vibration whose axes are inclined 
at a small angle to the plane of the incident polarization. A series 
of measurements were made upon mirrors of iron, cobalt, steel, 
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nickel, invar, magnetite, and Heusler’s alloy in the attempt to 
establish the magnitude of these effects. 

The mirrors, small polished metal plates, were mounted upon 
the pole face of a ring magnet capable of producing 25000 c.g.s. 
induction. For the measurement of the rotation, a Lippich 
half nicol was employed, and for the ellipticity, a Brace Elliptic 
Halfshade analyzing system. The magnetic field was calibrated 
by the rotation produced on double transmission thru a plate of 
glass for which the Verdet constant had been previously obtained. 
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Fig. 1. Ellipticity Dispersion Curves. 


The rotatory dispersion curves for the mirrors examined were 
in reasonable agreement with the work of preceding investigators, 
being negative thruout (contrary to the magnetizing current) 
in the case of iron, cobalt, steel, nickel and invar, and in the case 
of magnetite, negative in the violet, zero at 454uy, and positive 
in the red. Heusler’s alloy showed signs of an extremely small 
negative rotation. 
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The ellipticity dispersion curves appear somewhat similar 
to those obtained by transmission thru metallic films. For 
iron, cobalt, and steel the vibration is negative (contrary to the 
magnetizing current), while nickel, iron and magnetite show 
anomalous dispersion, the reflected light being plane polarized 
at wave length of 600uu for nickel and invar, and 520y, for 
magnetite In all of the substances the ratio of minor to major 
axes was found to be of an order 10-*. It is interesting to note 
the probable influence of the iron in the invar mirror. The curve 
closely resembles that obtained for nickel, the points of zero ellip- 
ticity being identical, but the magnitude of the effect in invar 
is greater in the negative portion of the curve and smaller in the 
positive red. Heusler’s alloy showed a very slight negative 
ellipticity too small to admit measurement. The accompanying 
figure presents several typical ellipticity dispersion curves. 

Curves were also obtained showing the variation of both rota- 
tion and ellipticity with the magnetic field. The rotation resem- 
bled the I-B type curves as found by Du Bois. The ellipticity 
likewise presented this characteristic, and, when intensities of 
magnetization, easily obtainable from the steep slope and the 
asymptotic sections of the curve R = f (B), are plotted against 
ellipticities, the result is a straight line showing a direct propor- 
tionality, E = F°I. 

The work was carried out in the Brace Laboratory of Physics, 
Lincoln, Nebraska, under the direction of Dr. C. A. Skinner to 
whom the writer is indebted. 


THERMODYNAMICS.—The_ reheat factor in  steam-turbine 
design. FE. BuckinGHam, Bureau of Standards. Communi- 
eated by C. W. Waidner. To appear in the Bulletin of the 
Bureau of Standards, 7, No. 4. 1911. 

The expansion line of a multistage steam turbine, drawn on the 
Mollier diagram with total heat, H, as ordinate and entropy, 
y, as abscissa, crosses each isopiestic at an angle 8 with the ¢ 
axis such that 


— K* tang = —s 


= 
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in which « is the stage efficiency at the given point in the turbine, 
@ is the absolute temperature of the steam at this pressure, and 
K? is a constant fixed by the relation of the scales of H and ¢. If 
the stage efficiency is constant, as may be the case when the tur- 
bine has a large number of similar stages, the expansion line is 
concave upward, because 6 decreases as the pressure and total 
heat fall. 

Let H> be the total isentropic heat-drop available between the 
initial state and the final pressure of the steam. Then if the 
combined efficiency of a number of stages in series were the same 
as their separate stage efficiency e«, the heat drop of the steam in 
passing through the turbine would be , 


H=eH, 


In reality, the combined efficiency is greater than the stage effi- 
ciency because the reheat in each stage except the last is produced 
at or above the initial temperature of the next following stage, 
and is partially available for reconversion into work. This 
fact is expressed on the Mollier diagram, within the saturation 
field, by the curvature of the expansion line, which ends at a lower 
point on the final isopiestic than if it had the uniform slope 
given by 


— K* tan g= " ill 


=~g 


in which @, is the temperature of the exhaust. The heat drop in 
the turbine is therefore expressed by the equation 

H=ReH, 
in which R is the ‘‘reheat factor,” a quantity slightly greater than 
unity. 

On the very approximate assumption that the isopiestics 
radiate from a single point, a simple equation may be deduced 
for the expansion line of wet steam; and it follows from this equa- 
tion that the reheat factor for the expansion of wet steam between 
the pressures p; and 2, at which the absolute saturation tempera- 
tures are 6, and 6 satisfies the equation 


e=[1-(3) | +e(1-4) 


1 
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T’ values obtainable from this equation may be computed 
more conveniently and with sufficient accuracy by an empirical 
equation of the form 


R—1 =(0.975 —«) (logio 6: —logio 6.) constant. 


A table is given, of values of R for the stage efficiencies « = 0.1, 
0.2 — — — 0.8, and for expansion from 350 Ibs. /m? abs. down to 
various lower pressures. When (R —1) is plotted against the lower 
pressure as abscissa, for a given value of e, the value of (R—1) for 
expansion between any two pressures within the limits of thecurve, 
with this stage efficiency, is equal to the difference of the ordinates 
of the curve at the two pressures. Hence if a set of curves be 
plotted from the data given for the various stage efficiencies, 
the reheat factor may, by interpolation, be found very expedi- 
tiously for the expansion of wet steam between any two pressures 
and with any stage efficiency. The curve fore = 0.1 is given and 
its use illustrated. 

A much more exact assumption regarding the distribution of 
the isopiestics in the saturation field leads to a very complicated 


expression for R, but the values computed in this way are sensibly 
identical with those found by the simple graphical method de- 
scribed above, which may therefore be regarded as sufficiently 
exact for use in designing. 


MINERALOGY .—Cuprodescloizite from California. WALDEMAR 
T. ScHALLER, Geological Survey. 


Some samples of reported vanadium ore, sent to the Survey 
by A. L. Lombard and J. F. Main, of the Dirigo Mining and Mill- 
ing Company, of Los Angeles, California, proved to be coated 
with a deposit of cuprodescloizite. The associated lead minerals 
are cerusite and vanadinite from which the cuprodescloizite seems 
to be derived. The locality is given as Camp Signal in San Ber- 
nardino County, California. 

A qualitative chemical test showed the presence in quantity 
of lead, copper, zinc, vanadium and a little water. A direct quan- 
titative determination of the vanadium gave 21 per cent of 
V.0;. 
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The material, when examined under the microsco)» 
to be well crystallized in minute, colorless or pale ye!!o\ 
Some of these are square or oblong, others are irregul 
The rectangular plates give parallel extinction, with the axiai piaix 
parallel to one of the sides. The axial angle is very large. The 
thicker pieces are very slightly pleochroic in shades of yellow. 
The double refraction is not very high. A few tabular pieces 
showed an acute termination, the sides of which are inclined 52° 
to the trace of the axial plane. Sections tabular parallel toa {100 
show ¢c{001}, w{01)}, both large, and b,010}, small. 


MINERALOGY.—Crysiallized variscite from Utah. WALDEMAR 
T. Scuaucer. To appear in a bulletin, ‘ Mineralogical 
Notes, Series II.”’ of the Geological Survey. 


A sample of crystallized variscite from Lucin, Utah, collected 
by Mr. D. B. Sterrett, furnished material for a determination of 
the chief properties of the mineral. The bright green tabular 
crystals are orthorhombic and in form similar to those of the anal- 
ogous minerals scorodite and strengite, and of phosphosiderite, 
which is held to be identical with strengite. Three different 
orientations are possible for the variscite crystals and these are 
described and their availability discussed. The optical relation 
of barrandite to strengite and variscite is also considered. 

Some of the variscite crystals have included regular groupings 
of small, variously oriented and irregularly shaped particles of 
the same mineral. The green crystals are only slightly pleochroic 
but on being heated before the blowpipe or up to 160° C., when 
all the water is given off, the mineral becomes deep lavender with 
strong pleochroism from violet to lavender. The mean refrac- 
tive index (1.560) and the birefringence (0.032) of the green 
crystals drop to 1.448 and 0.003 respectively, after heating. The 
dehydrated, lavender-colored material is now, unlike the original 
green-colored mineral, readily soluble in acids. 

The chemical analysis shows that small quantities of chromium, 
vanadium, and iron are present but no adequate explanation of 
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2 . , 
the color changes has been found. The analysis and ratios are 
as follows: 


Chemical analysis of variscite 


22.68 1.260 
44.73 0.315 
0.32 0.002 
0.18 0.001 | 
0.06 
32.40 0.318 | 


none 


100.37 Density =2.54 
The ratios lead to the accepted formula Al,O;-P,0;4H.O. 


MINERALOGY.—Chemical composition of the French phosphor- 
ite minerals. WALDEMAR T. SCHALLER. To appear in a 
bulletin, ‘“‘ Mineralogical notes, Series II.” of the U. 8S. Geo- 
logical Survey. 

The mineralogy of the French phosphorite deposits has been 
fully described by Lacroix in two recent publications.'. He shows 
that the three minerals of which these phosphorites are composed 
are collophanite, dahllite (syn. podolite) and francolite (syn. 
staffelite). The formulas of these minerals, as generally given, 
are as follows: for dahllite 6CaO-2P,0;CaCO,;-3H,O; for francolite 
10Ca0-3P.0;'CaF;,-CO.H.O; and for collophanite 3CaQO-P.O,.- 
H.O (Dana) or, since CO, has been shown to be an essential con- 
stituent of the mineral, 2/3CaO-P.0;] or x{[9CaO-3P.0;CaF,| 
+ yCaCO; + 2zH,O (Lacroix). 

A study by the writer of the analyses of these minerals has 
shown that their formulas are more probably as follows: dahl- 
lite 9CaO-3P,0;CaO. CO. H.O, francolite 9CaO-3P,0;-CaF, CO, 
H.O and collophanite 9CaO-3P,0;CaO-CO.H.O + nH.0. 


1Comptes rendus, 150: 1213. 1910; Minéralogie de la France, 4: 555. 1910 
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METEOROLOGY.—Summary of the free air data at Mount Weather for 
the three years, July 1, 1907 to June 30, 1910. Wm. R. Buatr. 
Bulletin Mount Weather Observatory, 4: 25-63. 1911. 


The data consist of the air pressures, air temperatures and wind direc- 
tions observed above Mount Weather in 1013 ascensions, 896 with kites 
and 117 with captive balloons. Related surface data and weather 
conditions are also included. 

Air pressures have been used only in the determination of altitudes. 


Air temperatures have been considered in two ways; (1) By months 
and seasons, (2) According to surface air pressure, by seasons and quad- 
rants in high and inlowpressureareas. Forthe purpose of thissummary, 
the bounding isobar of the high pressure areas is taken as 764.5 mm. of 
mercury ; of low pressure areas, 759.5mm. The quadrants arenumbered 
counterclockwise, I being in front of the area and tothe left of a line thru 
the center and lying in the direction of motion of the area. 

Those wind directions observed within areas of high and low pressure 
have been grouped by octants and distance from the center of the area 
at levels 1000 meters apart. The octants are numbered in the same way 
as the quadrants. The wind directions not well within high or low pres- 
sure areas are tabulated in three groups depending on the location of 
maximum and minimum pressure with reference to Mount Weather. 

All means are graphically represented besides being tabulated. The 
number of observations represented in each mean is shown. 

It has been the writer’s purpose to group these data so that the con- 
clusions to be drawn from them would be evident with the minimum 
amount of comment. In the brief discussion accompanying the tables 
and diagrams, the distribution of the observations in their respective 
groups is considered, also the value as normals of the means obtained 
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from the first arrangement of the temperatures. In connection with 
the second arrangement of temperatures and the wind directions, are 
some remarks upon the dynamics of the lower strata of the atmosphere 
over high and low pressure areas. Ww. & B. 


METEOROLOGY.—Free air data at Mount Weather for January, 
February and March, 1911. Wm. R. Buartr. Bulletin Mount 
Weather Observatory, 4: 65-102. 1911. 


Eighty-six ascensions were made at Mount Weather in these three 
months, 83 by means of kites and 3 by means of captive balloons. The 
average altitude reached was 2840 meters above sea level. Obervations 
were made of air pressure, air temperature and wind direction. The 
data in detail are published in tabular form. The temperature and wind 
direction aloft are graphically summarized in six Charts, and the surface 
temperatures at Mount Weather and at the two valley stations, Trapp 
and Audley, in three figures. W. R. B. 


ELECTRICITY.—A comparison of American direct-current switch- 
board voltmeters and ammeters. T. T. Fircu and C. J. Huser. 
Bulletin Bureau of Standards 7: 407-422. 1911. 


This paper is an analysis of the various factors of performance and 


details of construction of direct-current switchboard voltmeters and 
ammeters. All American makers of standard sizes of such instruments 
were given an opportunity to submit samples. 

The voltmeters all showed maximum errors of calibration less than one 
per cent of full scale reading, while the ammeters showed maximum 
errors of from two to six per cent. The ammeters are more subject to 
errors than are voltmeters owing to the necessity of working them on 
the low electromotive force permissible at the terminals of the shunts. 
The details of performance and the constants of construction are tabu- 
lated. 

The general lines of design are very similar in all the instruments, 
which may be taken as typical not only of American, but also of Euro- 
pean direct-current practice. The most decided departure from type 
is in the use of the single air gap in the instruments of one maker. Fur- 
ther improvements in direct-current switchboard instruments are to 


be looked for mainly in the refinement of details of design and construc- 
» ae eA 


tion. 
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AGRICULTURAL PHYSICS.—The electrical bridge for the deter- 
mination of soluble salts in soil. R. O. E. Davis and H. Bryan. 
Bulletin Bureau of Soils, No. 61. 1911. 


The bulletin contains a complete description of the modified Wheat- 
stone bridge as used by the Bureau of Soils with considerable experi- 
mental data on its efficiency. Working drawings and cuts of the instru- 
ment are included in the description. Conclusions reached from the 
experiments are: Difference in texture of soils influences the resistances 
of the soil; the presence of carbonates changes the resistance so greatly 
that with black alkali a special table must be used; organic matter in 
large amounts increases the resistance, the same amount of salt being 
present; and when a soil is in a dry condition, at least twenty minutes 
should elapse after moistening before the reading for resistance is made. 


R. O. E. D. and H. B. 


AGRICULTURAL CHEMISTRY.—The isolation of creatinine from 
soils. Epmunp C. SHorey. Science 33: 340. 1911. 


Creatinine has been isolated from several soils by the following 
method. An extract made by shaking the soil for half an hour with 
2 per cent sodium hydroxide is neutralized with acetic acid and filtered. 
To the filtrate a small quantity of dextrose is added, after heating to 
boiling, Fehling’s solution is added until the precipitate formed is red. 
The precipitate after washing is decomposed with hydrogen sulphide 
concentrated under reduced pressure. Creatinine, if present in the soil, 
is in this filtrate together with purine bases. It can be separated as 
creatinine zinc chloride and creatinine prepared from this by treatment 
with lead hydroxide. The creatinine was identified by the character- 
istic crystalline appearance of the zine chloride compound and by the 
Jaffé, Weyl and Salkowski color reactions. M. X. SULLIVAN. 


AGRICULTURAL CHEMISTRY.—Reduction by roots. OswaLp 
ScHREINER and M. X. Sutuivan. Botanical Gazette, 51: 121. 
1911. 


Plant roots have the power to reduce sodium tellurite and selenite to 
metallic tellurium and selenium. The reducing action of the growing 
root is stronger in the young seedling, being much stronger in a seedling 
four days old than in one twelve days old. 

As judged by the quickness with which the selenium deposits on the 
roots and the extent and intensity of the deposit, the reducing power 
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increases from the time of germination to the sixth or eighth day and 
then decreases. It is most marked intracellularly in the parenchyma 
cells of the root tip. A faintly acid reaction stimulates the reducing 
power. Noreducing enzyme could be extracted from the crushed plants. 
M. X. &. 


AGRICULTURAL CHEMISTRY.—Concurrent oxidation and reduction 
by roots. OSWALD ScHREINER and M. X. Suuuivan. Botanical 
Gazette, 51: 273. 1911. 


The power of growing wheat roots to oxidize easily oxidizable sub- 
stances such as aloin, and to reduce sodium selenite and tellurite may run 
independently or concurrently. A faintly alkaline reaction favors oxida- 
tion, a faintly acid reaction reduction. Within certain limits the two 
processes may occur together. Reduction seems to be connected with 
the inner metabolism of the plant and is probably brought about by 
non-enzymotic compounds analogous to the organic hydroxyacids and 
their salts, which bave a slight reducing action, or to compounds unsat- 
urated in respect to oxygen. Oxidation is due to bodies capable of fixing 
atmospheric oxygen in an active form, perhaps as peroxides, which is 
secondarily transferred to others. Reduction processes are predomi- 
nant in the early stages of the seedlings’ growth but are less manifest 
as these develop and oxidation becomes predominant. Oxidation is the 
prominent property of the plant root. M. X.S8. 


AGRICULTURAL CHEMISTRY.—Oxzxidation in soils. M. X. Sut- 
LIVAN and F. R. Rem. Journal of Industrial and Engineering 
Chemistry, 3: 25-30. 1911. 

It has been found that soils have an oxidizing power, which varies 
with different soils. In general those of better producing powers have 
the better oxidation power. 

In studying oxidation processes by the use of easily oxidizable sub- 
stances like aloin, pyrogallol, hydroquinone, h-phenylenediamine, ben- 
zidine, guaiac and a-naphtbylamine, the authors found aloin to be the 
best reagent. 

Reducing agents such as hydroxylamine HCl, oxalic acid, sodium 
thiosulphate and formalin completely check oxidation while such 
antienzymotic substances as mercuric chloride, silver nitrate, and 
carbon bisulphide have little if any retarding action. 
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All soil samples tested with the exception of Orangeburg loam have 
their oxidative powers considerably checked by a temperature of 105° 
C. dry heat and by steam sterilization in an Arnold sterilizer. The 
oxidative powers on all soils are completely destroyed by incineration. 
The mineral acids have very little effect in restoring this function while 
the organic hydroxyacids, especially citric acid, are very effective in this 
regard. 

The hydroxyacids tend to increase the oxidative power on normal 
soils, while the related non-hydroxyacids have little effect. 

Manganese dioxide increases the oxidative power somewhat. The 
salts of manganese, iron, aluminum, calcium, and magnesium have little 
effect alone, but in the presence of simple hydroxyacids they increase 
the oxidative function considerably. ; 

The subsoils of soils having marked oxidative powers seldom have 
the same property. The effect of cropping and of fertilizers is variable. 
Oxidation in soils is comparable to that in plants and animals, and is 
due mainly to non-enzymotic forces, inorganic and organic, working 
separately, conjointly, or in reinforcing or activating combination. 

M. X.8. and F. R. R. 


AGRICULTURAL CHEMISTRY.—Paraffin hydrocarbons in soils. 
OSWALD SCHREINER and Epmunp C. SHorey. Journal of the 
American Chemical Society, 33: 81. 1911. 


A paraffin hydrocarbon from a peat soil was isolated and identified 
as hentriacontane C3,Hg. Since this compound has been found in a 
number of plants and nothing is known regarding the possibility of its 
formation from other organic matter in soil the conclusion is reached 
that it may be an unchanged plani residue. E. C. S. 


AGRICULTURAL CHEMISTRY.—Glycerides of fatty acids in soils. 
OswaLp ScHREINER and Epmunp C. SuHorey. Journal of the 
American Chemical Society, 33: 78. 1911. 

There was isolated from a sample of soil (Elkton silt loam) a glyceride 
liquid at room temperature. This gave on saponification oleic acid and 
some unidentified solid fatty acids. The conclusion is that the gly- 


ceride is a plant residue that has resisted decomposition in the soil. 
E. C. S. 
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GEOLOGY.—The geology of the Lake Superior Region. C. R. Van 
Hise and C. K. Lerrn. Monograph U. 8. Geological Survey No. 
52. Pp. 630, with maps, sections, and views. 1911. 


This monograph gives the first connected account of the geology of the 
Lake Superior region as a whole, with special reference to the iron-bear- 
ing and copper-bearing formations. Attention is directed primarily to 
the correlation of the formations, to the geologic history of the region, 
and to the origin of the ores. In addition, there are brief chapters on 
parts of the district which had not previously been reported on by the 
United States Geological Survey. 

The Lake Superior region, comprising approximately 181,000 square 
miles, includes three topographic provinces: (1) the peneplain of the 
Lake Superior highlands; (2) a series of lowland plains surrounding 
the peneplain on the east, south, and west; and (3) the deep basin of 
Lake Superior. These provinces are in various stages of development 
and preservation. 

The Pleistocene epoch is treated in four stages: (1) preglacial time, 
when the topography was much as it is now except for certain valleys 
that were later deepened by glacial erosion, bread areas that were after- 
wards covered by glacial drift, and an entire contrast of drainage; (2) 
the time of advancing glaciers, when the land was gradually being covered 
and eroded by an ice sheet, drainage was being modified, and plants 
and animals were being driven out; (3) the time of retreating glaciers, 
when from an extreme stage of glaciation with only the Driftless Area 
uncovered the present topography was revealed by the gradual melting 
of a largely stagnant ice sheet; (4) the present stage of modification of 
glacial deposits, building of stream and lake deposits, return of plants 
and animals, and a general tendency toward the restoration of the con- 
ditions that prevailed before glaciation. 

The lowest rocks found in the region are those of the Archean system 
or basement conplex, consisting of the Keewatin and Laurentian series. 
These are overlain successively by the Keweenawan and Huronian series, 
which together make up the Algonkian system. In certain districts the 
Huronian is separable into two or three divisions, marked by uncon- 
formities. None of these formations is fossiliferous. The Keewatin 
series, where relatively unchanged is remarkably uniform in character, 
and even the metamorphosed portions show features that indicate ori- 
ginal identity with the less altered portions. The Keewatin comprises 
a dominant igneous formation and a subordinate sedimentary formation. 
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The Laurentian series is represented by great masses of granite, grani- 
toid gneiss, and syenite. Intermediate and basic rocks are subordinate. 
The Laurentian intrudes the Keewatin series in masses ranging from 
great batholiths many miles in diameter to dikes and minute injections. 
It appears that the Archean was a period of regional igneous activity, 
igneous rocks making up more than 90 per cent of the whole. This 
activity, both plutonic and volcanic was on a tremendous scale. 

The Algonkian system on the whole contrasts with the Archean in 
being dominantly sedimentary, in being less metamorphosed, in having 
a distinctly recognizable stratigraphic sequence, and in topography. 
A subaérial deposition is regarded probable for the Keweenawan and the 
lower Huronian of the North Shore. The upper Huronian, the greatest 
carrier of iron ore, is regarded as a delta deposit. The iron-bearing for- 
mations are regarded as having been derived partly from submarine 
voleanic rocks, in magmatic solutions, or by the reaction of hot volcanic 
material with sea water, or by weathering, or by some combination of 
these methods. The Algonkian system comprises in its fullest develop- 
ment four unconformable divisions—lower Hurontan, middle Huronian, 
upper Huronian, and Keweenawan. 

For the most part the formation which overlies the Proterozoic rocks 
is a nearly horizontal sandstone, generally recognized as Cambrian. 
In general, the relations between this sandstone and the Proterozoic 
rocks are those of most profound unconformity, except where Keween- 
awan sandstones are the underlying beds. 

Of the several periods of deformation, three stand out conspicuously 
—that at the close of the Archean, throughout the region; that at the 
e ose of the lower-middle Huronian, mainly on the north shore; and that 
at the close of the Keweenawan on the south shore. As a result of these 
successive deformations the Lake Superior region is essentially an asym- 
metric synclinorium with nearly east-west axis. The copper ores of the 
Keweenawan are regarded as directly related to contemporaneous 
volcanism. 

Iron ores occur in a large number of the pre-Cambrian stratigraphic 
subdivisions. The iron-bearing formations consist essentially of inter- 
banded layers of iron oxide, silica, and combinations of the two, variously 
called jasper or jaspilite (where anhydrous and crystalline) and ferrugin- 
ous chert, taconite, or ferruginous slate (where softer and more or less 
hydrous). These rocks become ore by local enrichment, largely by the 
leaching out of silica and to a less extent by the introduction of iron oxide. 
There are accordingly complete gradations between them and the iron 
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ores. One of the most significant variations with reference to the origin 
of the ore is in the relative abundance of greenalite rocks and siderite. 

The average original iron content of the iron-bearing formations, that 
is, of the siderite and greenalite phases, exclusive of interbedded slates, 
as shown by all available analyses, is 24.8 per cent and of the ferruginous 
cherts and jaspers, from which there has been but little leaching of silica, 
26.33 per cent. The amphibole-magnetite phases of the formations show 
approximately the same percentage. The average iron content of the 
formations, as shown by all available analyses, different phases, including 
the ores, being taken in proportion to their abundance, is 38 per cent. 
A comparison of this figure with 24.8 per cent for the orginal siderite and 
greenalite and 26.33 per cent for the ferruginous cherts and jaspers from 
which silica has not been removed shows what secondary concentration 
has accomplished. It is possible, however, that the ores have in part 
been derived from the richer portions of the iron-bearing formations. So 
far as this is true, the concentration has been less than these figures 
indicate. The iron ores form but a very small part of the rocks of the 
iron-bearing formations. 

The following theses bear on the genesis of the iron ores: (1) These 
ores are altered parts of chemically deposited sedimentary formations 
that originally consisted mainly of cherty iron carbonate and greenalite. 
(2) A few of the iron-ore deposits represent originally rich layers in which 
secondary concentration has made only minor changes. (3) In by far 
the greater number of deposits, including all the larger ones, secondary 
concentration has been the essential means of enriching iron-formation 
layers to ores. (4) The conditions of sedimentation of the iron forma- 
tion may be roughly outlined. (5) The weathering and erosion of bed- 
rock surfaces of average composition is inadequate as a source of the 
materials of the iron-bearing sediments; these materials have been de- 
rived largely from basic igneous rocks. (6) Some of the sedimentation 
accompanied or immediately followed each introduction of pre-Cambrian 
basic igneous rocks into the outer zone of the earth and some took place 
later under ordinary weathering conditions. (7) The chemistry of de- 
position under such conditions may be approximated and the original 
phases of the sedimentary iron-bearing formations may be synthesized 
in the laboratory. (8) The subsequent oxidation of the iron-bearing 
formations, the transfer of iron salts, and the leaching of silica by agents 
carried in meteoric waters have concentrated the ores in all but an insig- 
nificant portion of the deposits now mined. (9) This second concen- 
tration has been localized by structural and topographic conditions. 
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(10) In some places before, and in other places after, concentration the 
iron-bearing formations have been extensively modified by deformation 
or by igneous contact effects such as tend to prevent further concentra- 
tion. (11) The sequence of events in the formation of the ores may be 
outlined for each district and for the region as a whole. (12) The de- 
velopment of the ores in general represents a partial metamorphic cycle. 

The iron-bearing formations are bedded and locally cross-bedded and 
contain recognizable sedimentary material, such as iron carbonate, 
greenalite, shale, sand, and conglomerate. The orignial constituents of 
the iron-bearing formations were dominantly cherty iron carbonate and 
iron silicate (greenalite), with minor quantities of hematite and magnet- 
ite and with varying amounts of mechanical sediments. 

The close association of iron-bearing sediments with contemporaneous 
basie eruptive rocks in the Lake Superior region and in other parts of 
the world, the richness of these eruptive rocks in iron salts, and the prob- 
able derivation of the upper Huronian slates associated with the iron- 
bearing formations from the eruptions make it likely that these iron-rich 
eruptive rocks were the principal source of the iron in the iron-bearing 
sediments. As to the manner in which the iron was transferred from 
the eruptive rocks to the place of sedimentation, there are several 
hypotheses: (1) It may have been transferred in hot solutions migrating 
from the eruptive material during its solidification and carrying iron 
salts from the interior of the magma; (2) so far asthe lavas were subaéri- 
ally extruded, iron may have been transferred by the action of meteoric 
waters, either hot or cold, working upon the crystallized iron minerals 
of the rock; (3) the iron may have been transferred by direct reaction of 
the hot magma with sea water, in which the iron-bearing sediments were 
deposited. 

The essentially new features of the monograph are: (1) a much more 
detailed and quantitative study of the secondary concentration of the 
iron ores than has before been attempted; (2) the establishment of gen- 
etic relationship between the primary iron-bearing beds and contempo- 
raneous volcanism; (3) the interpretation of structure on a broad scale 
as indicating the Lake Superior region to be essentially an old shore line 
of heavy deposition, mountain-making, and volcanism; (4) the correla- 
tio nof the iron and copper deposits of the Lake Superior region, as well 
as the nickel, cobalt, and silver deposits in Ontario to the east, as all. 
related to volcanism, along an axis of folding parallel to the Lake Superior 
syncline, all in the region of heavy shore line deposition in pre-Cambrian 
times. C. K. L. 
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AGRICULTURE.—Soil erosion, W J McGee. Bulletin Bureau of 
Soils, No. 71. Pp. 60, pls. 33. 1911. 


The destructive erosion of soils is treated as an abnormal condition in 
the relation between soil and water and the treatment is introduced by 
an outline of the normal work of water. The soil is considered as of 
three parts, viz., soil-body, soil-fluid, and soil-gas; and its efficiency 
(measured by productivity) is ascribed primarily to physical conditions 
permitting free circulation of the fluid and gaseous parts through the 
soil body and into growing crops. A working coefficient for the agri- 
cultural duty of water is brought out, i.e., the production of one-thou- 
sandth part of its weight in useful plant crop. The duty of soil, measured 
in terms of the first acre-foot, is also defined as the annual production of 
one-three hundred thirty-third of its weight of useful plant crop. The 
normal work of water is sculpturing the land surface and producing vege- 
tal cover in a state of nature is analyzed and compared with the work of 
water under the conditions attending settlement and cultivation of the 
country; and it is shown that destructive erosion is one of the conse- 
quences of interference with natural conditions. The development of 
erosion following deforestation and injudicious cultivation is illustrated 
by photograpbs reproduced in the plates. Remedies for such erosion 
are described and illustrated; they include treatment of the soil, treat- 
ment of the cover, and treatment of slopes, in such manner as to tend 
toward restoration of the normal interrelations between natural water 
supply, cover, and slope—the specific aim of the treatment in each case 
being such improvement in cultivation as to yield immediate profit, 
coupled with progressive increase in value of the land treated. WJM. 


FORESTRY.—The Olympic National Forest: its resources and their 
management. FINDLEY Burns. Forest Service Bulletin No. 89. 
Pp. 20, with map and illustrations. 1911. 

The Olympic National Forest in northwestern Washington, with an 
area of 1,594,000 acres, contains one of the heaviest stands of timber in 
the United States. It approximates 25,500,000,000 board feet, and the 
Forest is capable of producing a sustained annual vield of 250,000 
board feet. Douglas fir, western hemlock, amabilis and grand fir, and 
Sitka spruce are the principal species. Present conditions in the lumber 
industry in the northwest would make it unwise to cut each year the 
amount of timber the Forest is capable of yielding. The Olympic 
Forest was set apart to establish a timber reserve which could be drawn 
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upon for a supply when the immense stands on private holdings -have 
been cut away. Plans made for logging in the Forest for the next ten 
years contemplate a cut during that period of 300,000,000 board feet. 
While the Forest contains some mountain meadows, present conditions 
are almost prohibitive of stock raising. Without the heavy forest 
cover to check the swift runoff of the enormous winter rainfall, much 
land on the Olympic Peninsula would be likely to suffer serious damage. 
Extensive waterpowers await development, and the dense cover will be 
of the utmost importance in preventing alterations in the character of 
the streamflow. There is practically no mining development on the 
Forest at present though both gold and copper have been found. The 
region offers little opportunity for agriculture. F. B. 


HELMINTHOLOGY.—Some known and three new endoparasitic trema- 
todes from American fresh-water fish. JosEPH GOLDBERGER, U. S. 
Public Health and Marine-Hospital Service. Bulletin Hygienic 
Laboratory No. 71. 1911. 

Leuceruthrus micropteri originally described by Marshall and Gilbert, 

1905, is redescribed and some new points are added to the original 

description. It is probable that the genus Leuceruthrus, of which this is 


the type and only species, will be found to represent the type of at least 
a new subfamily, Leuceruthrinae, and probably of a new family, Leuceru- 
thridae of the superfamily Fascioloidea. 

Two new species of Azygia, namely, A. acuminata and A. bulbosa 
are described and some new points in the anatomy of Azygia loossii 
Marshall and Gilbert, 1905, are added to the original description. A key 
to the species of the genus is given, but it does not include Azygia sebago 
Ward, 1910. The latter species is evidently very close to A. bulbosa. 

The genus Hassallius is created for a new species, Hassallius hassalli 
from the stomach of Ambloplites rupestris. 

On some new parasitic trematode worms of the Genus Telorchis. JQSEPH 
GOLDBERGER. Bulletin Hygienic Laboratory No. 71. 

The author considers Telorchis poirieri, Stossich, 1904 to be distinct 
from Dist. poirieri (= Dist. gelatinosum Poirier) Stossich, 1895 and proposes 
for it the name Telorchis (cercorchis) stossichi. Two new species are 
described and a key to the species of Telorchis is given. 

A new species of Athesmia (A. foxi) from a monkey. JosErH GoLp- 
BERGER and CHARLES G. CRANE. Bulletin Hygienic Laboratory No. 71. 

The trematode genus Athesmia for many years included only the single 
species described by Braun in 1899 under the name of Distomum hetero- 
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lecithodes. The new species described by Goldberger and Crane is the 
second species to be placed in this genus. It resembles Braun’s form 
very closely, but differs in being more slender, in having relatively shorter 
ceca, in that the gut crosses at the equator of the vitellarium, and in that 
the vitellarium is more frequently on the right side of the body. 


A New Trematode (Styplodora Bascaniensis) with a blind Laurer’s canal. 
JOSEPH GOLDBERGER. Proceedings U. 8. National Museum 40 : 233-239. 
1911. 

The new species described stands close to Styphlodora solitaria Looss 
and is of special interest because of the peculiarity of its Laurer’s canal. 
Instead of opening on the surface as with only one exception heretofore 
known it always does, this duct ends blindly as a globular body of about 
the size of the ovary very much as has been described for Aspidogaster 
conchicola. This globular cecal end contains spermatozoa, sperm, moru- 
las, round deeply staining bodies suggesting nuclei, and a few vitelline 


cells. J. G. 


CONCHOLOGY.—The recent and fossil mollusks of the genus Bittium 
from the west coast of America. Pau Bartscu. Proceedings U. S. 
National Museum, 40: 383-414, pls. 51-58. 1911. 


This is a monograph of the west American members of this genus, 
containing descriptions of the new sub-genus Lirobittium. 

The following species and subspecies are described as new: (Bittiwm) 
panamense, johnstone, (Semibittium) attenuatum boreale, attenuatum 
latifilosum; subplanatum, nicholsi; (Lirobittium) catalinense inornatum, 
ornatissimum munitoide, asperum lomaense, cerralvoense, (Semibittium) 
larum, Bittium oldroyde, fetellum, giganteum, casmaliense, arnoldi, 


and mexicanum. Fr 


CONCHOLOGY.—New mollusks of the genus Aclis from the North 
Atlantic. Pau Bartscu. Proceedings U. 8. National Museum, 
40: 435-438, Pl. 59. 1911. 


Aclis dalli, cubana, rushi, floridana, verrilli and carolinensis are de- 
scribed as new. P. B. 
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FISHERIES.—Natural history of the American lobster. FRANCIs 
Hospart Herrick, Western Reserve University. Bulletin Bureau 
of Fisheries, 29: 149-408, pls. 28-47. 1911. 


After a preminary chapter upon the zoological relations, habits and 
development of the lobsters and allied Crustacea, the author deals 
first with the lobster in aspects of its economic importance—history and 
methods of the fisheries, instincts and behavior of the animal and effect 
of external conditions in relation to abundance. Growth and size are 
discussed with reference to tradition and fact, and the process of molting 
is the subject of a long fourth chapter, followed by an account of the 
enemies of the lobster, parasites and messmates, diseases and fatalities. 
The ensuing major portion of the work is occupied with the anatomy, 
embryology and physiology of Homarus americanus, a full chapter being 
given to the great forceps, another to the phenomena of defensive mutila- 
tion and regeneration. Reproduction, development and rate of growth 
are discussed at length with emphasis upon their significance in relation 
to the lobster fisheries and lobster culture, and the book concludes with 
a most practical discussion of methods of preservation and propagation 
of the lobster. 

Professor Herrick’s conclusions and recommendations endorse the 
theories and practices of Dr. A. D. Mead in his lobster-culture work for 
the Rhode Island Fish Commission, the essential feature of which is the 
rearing of artifically-hatched fry to the self-protective stage before liber- 
ating them; and Professor Herrick also supports the arguments of Dr. 
George W. Field, of the Massachusetts Board of Fish Commissioners in 
regard to lobster laws. He criticizes and deprecates the prevalent 
measures consisting of closed seasons, gage limits, and the planting of 
artificially hatched fry. Closed seasons are futile because they do not 
cover the ten-month and variable spawning period of the lobster; owing 
to the increasing productiveness of the female lobster from year to year, 
by leaps which bring the number of eggs from 10,000 at the 10-inch 
size to 100,000 at 16 inches, the legalized destruction of all adults over 
9 and 10 inches is a methodical proscription of the most indispensable 
eleme.t in the race; while, since the lobster’s rate of survival is probably 
but 2 in 30,000, it would appear that all of the millions of lobster fry 
planted on the coast of New England and the Provinces during the last 
ten years would have had to be multiplied by 1250 to maintain the fishery 
barely at equilibrium by thismeans. ‘If we would preserve this fishery,” 
says Professor Herrick, ‘“‘we must reverse our laws, as Doctor Field has 
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ably pointed out, and follow the principles of breeders of domestic 
animals everywhere—use the smaller and better animals for food, and 
keep the older, and in this case by far the most valuable, for propagation,” 
Specific suggestions on these points are as follows: 


1. Adopt a double gage or length limit, placing in a perpetual close 
season or protected class all below and all above these limits. Place the 
legal bar so as to embrace the average period of sexual maturity, and 
thus to include what we have called the intermediate class of adoles- 
cents, or smaller adults. These limits should be approximately 9 inches 
and 11 inches, inclusive, thus legalizing the destruction of lobsters from 
9 to 11 inches long only when measured alive. In this way we protect 
the young as well as the larger adults, upon which we depend for a con- 
tinuous supply of eggs. The precise terms of these limits are not so vital, 
provided we preserve the principle of protecting the larger adults. 

2. Protect the ‘“‘berried” lobster on principle, and pay a bounty for it, 
as is now done, whether the law is evaded or not, and use its eggs for 
constructive work, or for experimental purposes with such work in view. 

3. Abolish the closed season if it still exists; let the fishing extend 
throughout the year. 

4. Wherever possible, adopt the plan of rearing the young to the 
bottom-seeking stage before liberation, or codperate with the United 
States Bureau of Fisheries or with sister states to this end. 

5. License every lobster fisherman, and adopt a standard trap or 
pot which shall work automatically, so far as possible, in favor of the 
double gage, the entrance rings being of such a diameter as to exclude 
all lobsters above the gage, and the slats of the trap of such a distance 
apart as to permit the undersized animals to escape. 


There is appended a bibliography of 329 titles. The plates are chiefly 
anatomical and diagrammatic, but three of them picture the young lob- 
ster in its life colors. E. M. Siru. 


ETHNOLOGY.—The Hoffman Philip Abyssinian Ethnological Col- 
lection. WauttTeER Hovucu. Proceedings U. 8. National Museum, 


40: 265-276, 22 plates. 1911. 


A description of rare Abyssinian specimens deposited in the United 
States National Museum by the Honorable Hoffman Philip, former 
minister and consul-general of the United States at Addis Abeba, con- 
sisting of metal work, basketry, paintings, manuscript, costume, etc., 
which are interesting survivals of an earlier and higher civilization around 
the eastern Mediterranean. W. H. 
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AGRICULTURE.—Soils of the eastern United States and their use. 1911. Cireu- 
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